Gab2 tyrosine phosphorylation by a pleckstrin homology domain-independent mechanism: role in epidermal growth factor-induced mitogenesis.
In primary rat hepatocyte cultures, activation of phosphatidylinositol 3-kinase is both necessary and sufficient to account for epidermal growth factor (EGF)-induced DNA synthesis. In these cells, three major p85-containing complexes were formed after EGF treatment: ErbB3-p85, Shc-p85, and a multimeric Gab2-Grb2-SHP2-p85, which accounted for more than 80% of total EGF-induced PI3K activity (Kong, M., C. Mounier, J. Wu, and B. I. Posner, J Biol Chem, 2000, 275:36035-36042). More recently, we found that EGF-dependent tyrosine phosphorylation of endogenous Gab2 is essential for EGF-induced DNA synthesis in rat hepatocytes. Here we show that, after EGF treatment, ErbB3-p85 and Shc-p85 complexes were localized to plasma membrane and endosomes, whereas the multimeric Gab2-Grb2-SHP2-p85 complex was formed rapidly (peak at 30 sec) and exclusively in cytosol. Western blotting of subcellular fractions from intact liver and immunofluorescence analyses in cultured hepatocytes demonstrated that EGF did not promote the association of cytosolic Gab2 with cell membranes. These observations prompted us to evaluate the role of the PH domain of Gab2 in regulating its function. Overexpression of the PH domain of Gab2 did not affect EGF-induced Gab2 phosphorylation, PI3K activation, and DNA synthesis. Overexpressed Gab2 lacking the PH domain (DeltaPHGab2) was comparable to wild-type Gab2 in respect to EGF-induced tyrosine phosphorylation, recruitment of p85, and DNA synthesis. In summary, after EGF stimulation, ErbB3, Shc, and Gab2 are differentially compartmentalized in rat liver, where they associate with and activate PI3K. Our data demonstrate that Gab2 mediates EGF-induced PI3K activation and DNA synthesis in a PH domain-independent manner.